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001X KOMOETEHIMH I TEKYHIEr0 KOHTPOJIS

1. O01mue moJ10:KeHus

KontponsHo-uzmepurensusle  Matepuansl (KMM) npeanasHauensl s

KOHTPOJISI U OLICHKH 00pa30BaTENIbHBIX JOCTHKEHHH OOYyJaromMxcsi, OCBOMBIIHNX
nporpammy yudeOHou nuctmiuimabl OYJ[.02 Martemaruka: ajareépa, HayaJja
MaTeMATH4YeCKOIr0 AaHAJIM3a; FeOMeTPHUS.
KM BKIIOYAIOT KOHTPOJIBHBIE MATEPHUAIIBI JJISI IPOBEACHUS TEKYLIEr0 KOHTPOJISA
U TIPOMEXKYTOYHOM arTecTanmu B Qopme sx3amena o crueuuadbHocTu: 44.02.03
[lenarorvika JOMOJHUTENIBHOTO oOOpa3oBaHus (B 00JacTH  MY3bIKAJIBHOM
JIEATEIIBHOCTH).

KoHTponbHO-U3MepHUTENbHBIE MaTepHalibl pa3paboTaHbl B COOTBETCTBUU C
paboueil mporpaMMoi Ha OCHOBE MPUMEPHOU mporpammel (aBTop bauwmakos M.
H., nokrop (pu3MKO-MaTeMaTHYECKUX HAyK, akaJeMuK Poccuiickol akajgemMuu
oOpa3zoBaHusl, Ipodeccop) B COOTBETCTBUM ¢ PexkoMeHJanusiMu 1o OpTraHu3aluu
NOJly4YEeHUs  CpeJHero  obmero oOpa3oBaHMsi B Ipeleidax  OCBOEHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATILHOTO 00pa3oBaHus Ha 0ase
OCHOBHOIO oO0miero o0Opa3oBaHusi C ydyeToM TpeOoBaHUM  (eaepanabHbIX
roCyAapCTBEHHBIX 00pPa30BATENbHBIX CTAHIAPTOB U C YUYETOM MPOPECCUOHAIBHOTO
crangapra Ilemaror aOMOJTHMUTEIBLHOr0 00pa30BaHUs JeTell U B3POCJbIX,
YTBEPKIAEHHOTO TpHKa30M MUHUCTEPCTBA TpyAa W COLMAIBHOM  3alIUThI
Poccuiickoit @eneparuu ot 08» centsadpst 2015 r. No 613H.

B pe3ynbTaTe 0CBOCHUS TUCUUIIIIUHBI 00YYaOIUNACS TOJIKEeH:

3HATH/TIOHUMATD

e  3HAaUYECHME MATEMAaTUYECKOW HAayKM U pelIeHHs 3a7ad, BOZHHUKAIONIMX B
TEOPHH M MPAKTHKE; INMPOTY U B TO K€ BPEMS OrPAHMYEHHOCTh IIPUMEHEHHS
MaTEMAaTHYECKHX METO0B K aHAIIM3Y U UCCIIEA0BAHUIO IPOLIECCOB M SBJICHHI
B IIPUPO/JIE U OOIIECTBE;

e  3HAayeHME NPAKTUKM M BOIPOCOB, BOSHMKAIOUIMX B CAMOM MaTeMaTHKe s
(GOpMHUpOBAHUA M PA3BUTHA MATEMAaTUYECKON HAYKHM; MCTOPUIO Pa3BUTHS
MOHSATHUSA YHWCIIA, CO3JaHMS MAaTEMAaTHYeCKOTO AaHalINW3a, BO3HHUKHOBEHHSA U
Pa3BUTHUS FE€OMETPUH;

®  YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTMKHA MaTEMATHYECKHMX PacCyICHMIA,
MX IPUMEHMMOCTB BO BCEX 00JIACTSAX YEJIOBEUECKON JIEATEIBHOCTH;




BEPOSITHOCTHBIN XapaKTep Pa3IudHbIX MPOIECCOB OKPYKAIOIIEr0 MUPA.
AJITEBPA

yMeThb!

BBITIOJIHATh apuMeTHUecKue IEHCTBUSA HAJ YWCIaMHU, cCOoueTas YCTHBIE U
MUCEMCHHBIC TPUEMBI, HAXOJUTh MPHUOIMKEHHBIC 3HAYCHUS BEIUYUH U
MOTPEIIHOCTA BBIYUCICHUIN (a0COJIIOTHASS W OTHOCHUTENbHAs); CPaBHUBATh
YHCIJIOBBIE BBIPAKEHUS;

HAaxXOJUTh 3HAYCHHUS KOPHS, CTEMEHHU, Jorapudma, TPUTOHOMETPHUIECKUX
BBIDAKEHUII HA OCHOBE OIPEICICHUs, HUCIONb3Ysl MpPU HEOOXOJIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA; MOJb30BATHCS MPUOIMAKEHHONW OLICHKON MpuU
MPaKTUYECKUX pacyeTax;

BBITIOJIHATh MpeoOpa3oBaHUsl BBIPAKECHUM, TPUMEHsIST (OPMyIIbl, CBS3aHHBIE
CO CBOWCTBAMHM CTENEHEH, Torapu(MoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA,

HCIIO0JIB30BaThb IIpPIOﬁpeTeHHI)Ie SHAHUA M YMCHHUHA B HpaKTquCKOﬁ
HCATCJIBbHOCTH " HOBceHHeBHOﬁ KU3HU.

JUISL  TPaKTUYECKUX pacyeToB 1o (opmynam, Bkiaodas (HOPMYJIbI,
COJIepKalllue€ CTENEHH, pPaJUKajbl, JOrapu(pmMbl M TPUTOHOMETPUUECKUE
(GYHKIMM, HUCHOJB3YsSs IpU HEOOXOJUMOCTH CIPAaBOYHBIE MAaTE€pHallbl U
IIPOCTENIINE BEIYUCIUTEIbHBIE YCTPOKUCTBA.

@OyHkuuu U rpadpuku

yMeThb.

BBIUMCIIATh 3HAUCHHE (DYHKIMK TO 33JJaHHOMY 3HAYEHUIO apryMeHTa IpH
pPa3IUYHBIX CrIOoCcO0ax 3aMaHus GyHKIUN;

OTIPEJIENISITh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMM, WIUTFOCTPUPOBATH WX
Ha rpadukax;

CTpOUTh TpapUKd H3YyUYEHHBIX (PYHKIMNA, WIUTFOCTPUPOBATH MO Tpaduky
CBOICTBA AJIEMEHTAPHBIX (PYHKIINH;

UCTIONb30BaTh MOHATHE (YHKIUU ISl OMMCAHWSA W aHAIW3a 3aBHCHUMOCTEH
BEIINYWH;

HCII0JIB30BaTh HpHOﬁpeTeHHl)Ie SHAHUAA U YMCHHUA B HpaKTI/I‘leCKOﬁ
HACATCJIBbHOCTH " HOBceHHeBHOﬁ KU3HU.

JUISL  ONMHMCAHWs C TIOMOIIbI0  (PYHKIIMH  Pa3IUYHBIX  3aBHCHUMOCTEH,
MpeCTaBIeHUs UX rpad)UuecKy, MHTEPIIPETaluy rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HAXOJUTh MPOU3BOJAHBIC AIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh MPOU3BOIHYIO ISl U3YUYE€HUS CBOMCTB (DYHKIMI U MOCTPOCHHUS
rpaduKoB;

OPUMEHATH MPOU3BOAHYIO JUIsI MPOBEACHUS MPUOIMKEHHBIX BBIYUCICHHM,
pemaTh 3a7a4yd MPUKIATHOTO XapaKTepa Ha HaXOXACHUE HauOOJbIIEro H
HAaMMEHBIIIErO 3HAYCHHUS,;



BBIYHCJIIATE B HpOCTGfIHIPIX Clydasax muiomaan 00BEMBI C MCIIOJIb30BAHUEM
OIIPCACICHHOIO MHTCTpAJIA,

HCIOJIb30BATHL NPHOOPETEHHbIe 3HAHWUS M YMEHHMS B NPAKTHYECKOH
AeATeJLHOCTH U MOBCEAHEBHOM KU3HM I

pelIeHus] TPUKIATHBIX 3a7a4, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKHX H
bu3nYecKuX, Ha HAMOOJBINNE W HAWMCHBIINE 3HAYCHHS, HAa HAXOXKICHUE
CKOPOCTH M YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMeETh:

pemarhb palMoHalIbHEbIE, MOKa3aTelIbHbIE, norapupMuyecKue,
TPUTOHOMETPUUECKUE YPAaBHEHUSI, CBOJAIINUECS K JTUHEUHBIM U KBAJIPATHBIM,
a TaKKe aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI,

UCITI0JIb30BaTh TpapruuecKuii METO| pellieHUs YpaBHEHUN U HEPABEHCTB;
M300pakaTh HA KOOPJAUHATHOM TJIOCKOCTH PEIICHUS YpaBHEHUN, HEPABEHCTB
U CHUCTEM C JIByMSI HEU3BECTHBIMU;

COCTaBIISITb MW peuiaTh YpPaBHEHUS M  HEPABEHCTBA, CBS3BIBAIOIIMEC
HEU3BECTHBIC BEIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJIHBIX) 3a/1a4ax.

HCNOJIb30BATh NPHOOPETEHHbIE 3HAHWUS M YMEHHMSI B NPAKTHYECKOH
NeSITeJIbHOCTH U MOBCEIHEBHOM "KU3HU:
JUJIS1 TIOCTPOCHUS U UCCIIEOBAHUS MPOCTEUIIINX MATEMATUYECKUX MOJICIICH.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUS
BEPOATHOCTEUA

yMeThb!

pelath npocrene KOMOMHATOPHBIE 3a/1a4l METOJIOM Nepedopa, a TaKXKe C
UCITOJIb30BAaHUEM M3BECTHBIX (HOPMYJT;

BBIUHCIIATh B MPOCTEHIIMX CIy4dasX BEpPOSITHOCTH COOBITMM Ha OCHOBE
IIOZICYETa YHUCIIA UCXOOB;

HCMOJIb30BATh MNMPUOOPEeTEHHbIEe 3HAHUS W YMEHHMSI B MNPAKTHYECKOi
AeSITeJIbHOCTH U MIOBCETHEBHOM JKM3HU '

JUISl aHaIW3a PEATBbHBIX YHCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIC
JTuarpaMm, rpauKoB;

aHanu3a HHGOPMAIMKM CTATHCTHYECKOTO XapaKkTepa.

I'EOMETPUA

yMeThb:

pacno3HaBaThb Ha 4YepTeXax © MOJENAX MPOCTPAHCTBEHHBbIE (HOPMBI;
COOTHOCHUTH TPEXMEpPHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;
ONMCBHIBATh B3aUMHOE PACIIOJIOKEHUE MTPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE,
apeyMeHmupo8amsv C80U CYHCOEHUS 00 IMOM PACNOTONCEHUU;



aHAJIM3UPOBaTh B IPOCTEHUIITUX CITydassX B3aUMHOE PACIIOJI0KEHUE 0OBEKTOB B
IPOCTPAHCTRBE;

N300pakaTh OCHOBHBIC MHOTOTPDAHHUKH M KPYTJbIC Teja; BBIMOIHATH
YEPTEKHU 110 YCIOBUSIM 3a]1a4;

cmpoums npocmetiuiue cevenus Kyoa, npuzmvl, NUPpAmMuobl,

pemarh TUIAHUMETPUYECKUE M TPOCTEUIITNE CTEPEOMETPUICCKUE 3aJa4d Ha
HaXO0XKJICHUE TEOMETPUYCCKUX BEIIMUMH (JUTMH, YIJIOB, ILIOIIA e, 00EMOB);
WCITOJIB30BaTh MPHU PEIICHUH CTEPCOMETPUUYCCKUX 3aJ1ay IJIAHUMETPUICCKUE
(baKThl U METOIBI;

MIPOBOJIUTH JOKA3aTeIbHBIC PACCYKICHHSI B XOJIC PEIICHUS 3a]1a4;

HCN0JIb30BaTh MNPHOOpeTeHHbIe 3HAHWS W YMEHHMSl B NPAKTHYECKOI
NeATeJbHOCTH U NOBCEIHEBHOM KU3HHU:

JUIsL MCCeoBaHusl (MOJCIUPOBAHMSI) HECIOKHBIX MPAKTUYECKUX CHUTYyalUid
Ha OCHOBE M3y4YEHHBIX (POPMYII U CBOMCTB (DUTYD;

BBIYHCIIEHUS] OOBEMOB U IUIONIA/IEH MOBEPXHOCTEM MPOCTPAHCTBEHHBIX Tell
OpU PELIEHUH TMPaKTUYECKUX 3aJad, MCHOJb3ysl IpPU HEOOXOAUMOCTH
CIPABOYHUKH U BBIYUCIIUTEIIBHBIE YCTPOICTBA.
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2. KoHTpPO1bHO-U3MepUTEIbHbIE MATEPUAJIBI VISl IPOMEKYTOYHOI
aTTeCTAIMM MO AMCIUILIHHE
B/1.02 MatemaTuka: ajredpa, Hayajia MaTeMATHYECKOT0 AHAJIHN3A;
reoMeTpus

BOHpOCBI JJI IIPOBCACHUS IIMCBMCHHOT'O 3K3aMCHA 110 JUCHUIIIIMHC!

BI[O2 Marematuka: anre6pa, HavaJla MAaTCMAaTHYCCKOT'O aHaJIn3a, rCOMCTPUA

3a 1 cemectp

HaxoxneHre 3Ha4eHUi TPUTrOHOMETPUUECKUX (PYHKIIHM ¢ UCTIOIB30BaHUEM
TaOJIUIBI 3HAUEHUN TPUTOHOMETPUUECKUX (DYHKITUH.

ApKCHHYC, apKKOCHUHYC, apKTAHI'€HC U aPKKOTaHI€HC.

Boruncnenre 3Ha4eHUi 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIUM.
Boruncienue oHOM U3 TPUTOHOMETPUYECKUX (PYHKIUHN 0 3aJaHHOU
byHKIUU.

OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA.

VYIpouieHue BbIpaXEHUH ¢ UCII0JIb30BAHUEM OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKIECTB.

IIpocrenme TPUroHOMETPUIECKUE YPABHEHMS.

TpuroHoMeTpuyecKue ypaBHEHNs, IPUBOJAUMBIE K KBaJPaTHBIM.

3aga4u Mo reOMETPUU Ha UCTIOJIB30BAaHUE TEOPEM O MAPAJUIETBHOCTH MPAMBIX
Y TJIOCKOCTEH.

[leprieHIUKYIISp ¥ HAKIOHHAS.

Paccrostnue Mex 1y ABymMs TOUKAMM.
Brluncnenne KoopIMHAT CEpeIMHbI OTPE3KA.
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JK3aMeHALMOHHAA Pad0oTa Mo JMCIUIJINHE:
B/1.02 MatemaTuka: ajredpa, Ha4yajia MaTeMATHYECKOT0 AHAJIN3A;
reoMeTpus
3a 1 cemecTp

Bapuant Ne 1

Haiitu 3Ha4ueHNe BbIpaXKEHUS:
. T 2T T = T
a) sin— —cos*—— cos— =
) 4 & 4 T g 4
6) 2arcsin(——) + arctg(—1) + arccos—

15

. am
Beruucnuts COS &, ecniu sinx = — o MEE<—

YIpOoCTUTH BBIpaKEHUE
1— 2cos?p

cosf +sin 3

Pemuts ypaBHeHus:

a)2sinx—1=0;

6) sin“x + 3sinx—4 =10
W3 Toukn A K miockocTd @ npoBezeHbl HakioHHble AB n AC. Haiinure paccrosiHue ot
Touk A 10 minockoctu @, eciau AB =20cm, AC = 15cm, a JJIMHBI NPOEKIUA

HakJIOHHBIX AB 1 AC oTtHOCsTCS Kak 16: 9.

Haiitu paccrosnue mexay nByms Toukamu A(-1, 3, 5) u B(2, 3, 1).

Haiitu xoopaunatel Touku C - cepeuHbl oTpe3ka AB, 3a1aHHOT0 KOOpAMHATaMU
A(-1,3,1)uB(7,5,-3)

Bapuant Ne 2
Haiitu 3HaueHuEe BBIpAKEHUS:

a) 5sin(—=)+ 4cos?0 — 3 sinaﬂ—ﬂ-l- cos

r

"
r

T
=]

; 1 [z —
0) 3arcsin{—=) + 4arccos(— %) — arctg (— /3 )
. “ LB 3
Beruncnuts SIn X, ecnmu cosx = — e TE= Tﬂ

VIPOCTHTB BHIpaKEHUE
cos?a — cos*a + sin*a
Pewmnte ypaBHEHUS:

a) 2cosXx+4/3 =10

0) sinx +6sinx cosx+ 8 cos®x=0

W3 toukn A x miockoctu & mpoBeneHbl HakioHHBIE AB u AC. HaliguTe paccTostHUE OT TOUKH
A o mnockoctu &, ecn AB : AC =13 : 15, a anunbl npoexuuid HakToHHBIX AB u AC Ha
TUIOCKOCTH & paBHBI 5cM 1 9cM.

Haiitu paccrosiaue mMexny aByms toukamu  A(-1, 3, 3) u B(6, 2, -2).

Haiitn xoopaunatel Touxu C - cepeanHbl oTpe3ka AB, 3a1aHHOrO KOOpAMHATAMHI

A(1,5,2) u B(-1, 3, 10).
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Bapuant Ne 3

HaiiTu 3HaueHue BbIpKEHUS:

-
=

T . 3T ™
a) 4cos - +5sin— —2 cos” ©

k|

-+

. 3 —
0) Zarcsm%— 3 arccos (_T) + arctg (—v/3)
. - 4 m
Beruucnurs SIN X, eciii cOSX = — o3 LHEET

YIpocTuTh BEIpaKeHHe
2cos?f—1
sinfp+ cosp

Pewnts ypaBHEHHUS:
a) 2cos X ++/2=10

0) sin“x +5sinx cosx+ 6 cos"x= 0
W3 Touku A x muiockoctu @ mpoBeeHbl HakmoHHBIe AB u AC. Haiinurte paccTossHue OT TOUKH

A no mmockoctu &, ecan AB =40cm, AC =30cwM, a mmHBI Tpoeknnii HaKToHHBIX AB 1 AC
OoTHOCSTCS Kak 32: 18.
Haiitu paccrostnne mexay asyms toukamu  A(3, 4, 0) u B(6, -3, -1).

Haiiti koopauHatel Touku M - cepenunst orpe3ka CE, 3agannoro koopaunaramu C(5, -7, 2) u
E(3, -2,-5)

Bapuant Ne 4

Haiitu 3HaueHUE BBIPAKEHUS:
. T 2T 13
a) 2sin - +4cos"— — —=
) -+ ; e (=7)

7
s

6) 3arcsin (—%] + 2 arccos (— ) + arctg (—ZE)

. 5 3Im
BraHCIUTE COS X, ecmi Sinx = —=, — < x<2n
YIPOCTHTD BHIpAKEHUE
sinfo — 1
1 —cosa

Pemnts ypaBHeHus:

a) v2Zcosx+1=0

6) 3cos’x—10cosx+7=0

Han tpeyromsauk ABC. IlmockocTs, mapamiensHas npsmoit AB, mepecekaer cropony AC 3Toro
TpeyroibHuKa B Touke M, a ctopory BC B Touke N. Haiiaure mmay otpeska MN, eciu AB =
15¢cmM,

AM:AC=2:3

Haittu paccrosame mexay asyms toukamu A(2,3,4) u B(-4,0,3).

Haiitu xoopaunatsl Touku E - cepenunst orpeska CF, 3agannoro koopaunatamu C(8, -5, 1) u
F(-2, -7,3)

Bapuanr Ne 5

Haiitu 3HaueHHE BBIPAKEHUS:



A

a) 3sin ~ +5cos” ~+ Ctg[—a—z

a

6) 2arctg (—1)+ 2 arcsin(— 2) — arctg /3

-
rs

. z am
2. Bornenuts Clg &, ecnu sing = ——, Mo <
3. YOpOCTUTH BBIpaXCHHE
Z2sin2a + sino
sina
4, Pemute ypaBHeHMS:

a) 2sinx+43 =0

6) 2 sinx+ 11sinxcosx+ 14 cos?x=0

5. Han tpeyrompank ABC. Ilnmockocts, mapamnensHas npsmoit BC, mepecekaer ctopony AB
aTOro TpeyroiapHuKa B Touke K, a cropony AC B touke P. Haiinure nnuny otpeska KP, ecnu
BC =25¢cwm, AB: AK=5:3.

6. Haiitu paccrosinue mexay npyms toukamu A(7,5,-3) u B(1,9,6).
7. Haiitu koopauHaTe! TOUkH F - cepemunbl otpeska DR, 3agannoro koopaunaramu D(10, 0, -6) u
R(-4, 12, -8).
Bapuanrt Ne 6
1. Haiitn 3HaueHME BBIpaKEHUS:
T int = — _r
a) —2cos — +2sin® 3ctg ( :
VT \ 1 A3
0) 4arccns[— — ) — arcsm(—;) + 3arcctg 'y
, 4 3
2. Berancnuts tg @, ecniu sing = —-, m<a < =
YnupocTuts BeIpakeHUE
1 —sin*a
cosfa—1
4. Pemite ypaBHeHus:

a) V3 — 2cosx =0

0) 2 sin®x + 9sinxcosx + 10 cos’x = Q
5. Han tpeyronsauk MKN. Ilnockocts, mapamnensHas npsmoit MK, nepecekaer ctopony MN
aToro TpeyroyibHuKa B Touke E, a cropony KN B Touke F. Haiigure nmuny otpeska EF,ecmu
MK =18cm,a KN : FN = 3: 2.
Haiitu paccrostaue mexay aByms toukamu A(3, -5, -8) u B(1, -3, -6).
7. Haiiti koopaunatel Touku F - cepenunbl orpeska DK, 3amannoro koopaunaramu D(-4, 5, -2) u
K(0, -3, 8)

S

Kpurepun oneHuBanns 3K3aMeHaAllMOHHON padoThI

Ommemka - 5 «comauuno» cmaeumces, ecau: (om 90% oo 100%)
= pabora BBITOJHEHA BEPHO;
u B JIOTUYCCKUX paCCY)K,ZIeHI/IHX u O6OCHOBaHI/II/I peHIeHI/Iﬂ HET HpOGeHOB u OIIII/I6OK;

® B pENICHWH HET MaTeMaTHYECKUX OMMOOK (BO3MOKHA OJJHA HETOYHOCTD, ONHMCKA, KOTOPAast HE SBISETCS
CJIEJICTBUEM HE3HAHUS WM HETIOHUMAaHMs y4eOHOro MaTeprana).

Ommemka - 4 «xopouwto» cmasumcs, eciu: (om 75% 0o 90%)

10



= paboTa BBINOJHEHA IOJHOCTHIO, HO OOOCHOBAHWS INArOB PEUICHUS HEJOCTATOYHBI (eCM yMEHHe
000CHOBBIBAThH PACCYKICHUS HE SBIISIIOCH CIIEIHATEHBIM O0BEKTOM IPOBEPKH);

=  JIONMYIICHBI OJ[HA OIMMOKAa WM €CTh JIBa — TPU HENo4ETa B BBIKIAJKAX, PUCYHKAX, YepTekKax WIH
rpadukax (eciau 3TH BUIbI paOOT HE ABJISUIUCH CIICIUATBHBIM 00OEKTOM MPOBEPKH ).

Ommemka - 3 «y0oeinemeopumenbHo» cmasumces, eciu: (om 50% oo 75%)

" JOIIYILICHO Ooiee OJIHOM OIIKMOKHK UK OoJiee JABYX — TPE€X HCAOYCTOB B BLIKJIAJKAX, YCPTECIKAX
niIn l"pa(l)I/IKaX, HO CTYACHT 06J'IaI[aCT 00s13aTeTLHBIMU YMCHUSAMU I10 HpOBepHCMOﬁ TEME.

Ommemka — 2 «HeyooenemeopumeibHoy cmasumca, eciu: (00 50%)

® IOIyILIEHbI CYIECTBEHHbIE OIINOKH, IIOKA3aBIINE, YTO CTYACHT HE 00J1afgaeT 00s13aTeIbHBIMU
YMEHUSIMH I10 TaHHOH TeMe B MOJHOU Mepe.

YuuTenp MOMKET MOBBICUTh OTMETKY 33 OPUTMHAIBHOE PELICHHUE 3a/lauyd, KOTOPOE CBUJIIETENBCTBYET O
BBICOKOM MaTEMaTHYECKOM Pa3BUTHH CTYJICHTA; 3a PEUICHHE 0OoJiee CIIOKHOM 3a/lauM WM OTBET Ha OoJiee
CJIOXHBIN BOIIPOC, MPEIOKEHHBIE CTYACHTY JOTIOJTHATENBHO TIOCIIE BEITIOTHEHNS UM KaKUX-THOO0 IPYTHX
3aJaHuN

O0mas kiaccupukanus oMMOOK.

[Ipu omeHke 3HAaHWH, YMEHUI M HABBIKOB CIIEAYeT YYHTHIBATh BCEe OMIMOKH (TpyOble M HErpyOble) u
HEIOYETHI.

I'pyObiMu cuuTaroTCs OLIMOKU:
®  HE3HAaHHE ONpPENEICHHS OCHOBHBIX TIOHATHI, 3aKOHOB, TPaBHJI, OCHOBHBIX ITOJIOKEHUI
TEOpHH,

*  He3HaHHE GOPMYJI, OOLICTIPUHATHIX CUMBOJIOB 0003HAUEHHUH BEJINUMH, CIUMHUL] UX U3MEPEHUS;

" HE3HAaHWE HAaUMEHOBaHWI €IUHHII N3MEPEHHS;

®  HEYMCHUHE BBIICIUTH B OTBETE TJIABHOCE;

® HEyMEHHE IIPUMEHATH 3HAHU, aITOPUTMBI JIs pELICHH 3314,

"  HEyMEHHME JeJaTh BBIBOJBI M 00001IeHNS;

"  HEyMEHHE YHUTaThb U CTPOUTH Ipaduku;

=  HEyMEHHE I0JIb30BaThCs MEPBOUCTOUHNKAMH, YIEOHUKOM U CIIPAaBOYHHUKAMU;

®  [OoTepsa KOPHS WIM COXPAHEHUE ITOCTOPOHHETO KOPHS;

=  orOpachiBaHue 0e3 00BICHEHUI OJIHOTO U3 HUX;

"  paBHO3HAYHBIC UM OILIHOKH;

®  BBIYUCIUTENbHBIE OIUOKH, €CITH OHU HE SIBISIFOTCS OMTMCKOM;

"  JJOTMYECKHE OIIMOKH.

K Herpy0bIM omu0kam ciiefyeT OTHECTH:

" HETOYHOCTH (POPMYJIMPOBOK, ONIPEIeNICHH, IIOHATHH, TEOPUH, BEI3BAaHHASI HETTOTHOTON
0XBaTa OCHOBHBIX MTPU3HAKOB OMPEENIEMOro MOHATHS WX 3aMEHON OJTHOTO - IBYX U3 3THX
MIPU3HAKOB BTOPOCTETIEHHBIMU;

® HETOYHOCTH rpaduKa;

= HepaIOHAIbHBIN METO/T PEeIIeHHS 3aJa4H WM HEJOCTATOYHO MPOTyMAaHHBIH IIJIaH OTBETa
(HapymieHue JOTHKH, TOJIMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH );

" HepalMOHAIBLHBIE METO/IbI pAOOTHI CO CIIPABOYHOMN H APYTOH JIUTEPATypOH;

" HeyMEHHE PelIaTh 3a/1a41, BHIIOIHATE 3a1aHKsI B OOILEM BHJIE.

Henoveramu gBistorcs:

" HepalUMOHAIbHBIE IPHEMBI BEIYHCICHUH U IPe0oO0pa3oBaHuii;

HeOpeKHOe BBITIOHEHHUE 3alicel, YepTeKel, cxem, rpadKoB

BOHpOCLI AJIA MIPOBECACHUA MIMCbMECHHOTO DK3aMEHaA 110 JTUCHUILJIMHE:
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RHToOoo~NoOkWNE

12.

13.
14.

B/1.02 MaremaTuka: anredpa, Ha4ajga MATeMaTHYECKOT0 aHAJIN3A;
reoMeTpus
3a 2 ceMecTp

CBolicTBa CTENIEHU C PALlMOHAIBHBIM ITOKA3ATEIIEM.

Kopens N crenenu u ero cBOKCTBA.

[ToxazarenbHast yHKLMS U €€ CBOWCTBA.

[loka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA, U METO/IbI UX PEILICHHUS.
Jlorapudmuueckas GyHKIUSA U €€ CBONCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPABEHCTBA, U METOJIbI UX PEIICHHUS.
[IponsBonHas U ee IPUMEHEHHUE.

Touku sxcTpemyma. MOHOTOHHOCTh (DYHKITHH.

[lepBooOpa3znas. [IpaBuiia BeIYKCIIEHUS TIEPBOOOPA3HOM.

. IaTerpain: HeorpeneIeHHbIN U ONIPEICIICHHBIN HHTETPAJIbI.
. Beruncnenue miomany KpuBorMHeHoON Tpaneuuu. Popmyna HerotoHa-

JleitOHUIA.

Humuaap. CeoiicTBa nuiauHApa. Berauciaenue miomniaan 00KOBOM U MOTHOM
ITOBEPXHOCTU LHWJIMHAPA.

Konyc. Haxoxnenune oobeMa 1 1io1a M MoOBEPXHOCTH KOHYCA.

[Tpuzma. O6BEM U MIIONIA/Ib TOBEPXHOCTU MTPU3MBI.

JK3aMeHALMOHHAS Pad0Ta MO JMCIHHUIJINHE:
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N

B/1.02 MaremaTuka: anredpa, Ha4ajaa MATeMaTHYECKOr0 aHAJIN3A;

reoMeTpus
3a 2 ceMecTp

Bapuant Ne 1

Haiinure 3HaueHne BhIpaXKEHUS:
iy a4 1 i
gﬂ;;_'_ 2?&.!3_ =34

a) )
6) 31—2'\."5 . 91+'\."§
Haiinure mwiomans GUrypel, orpaHUYeHHOM TuaMAMA ¥ = —3x2,y =0, x = lux = 2,
Pemuths HEepaBeHCTBA:

= 1. -
a) 2?’1+J = (;j¢+x
6)logs(2x—1) < 3
Pemute ypaBHEHUS:
a) 61 — 4. 65 =12
0)log,(7x—4) =2+ log, 13
Haiinure Touku skctpemyma Gynkuun flx) = 2x® —3x% — 1
OO0pas3yolas KoHyca, paBHas 12 ¢M, HaKJIOHEHA K IIOCKOCTH OCHOBAHUS 0] yriioM 60°,
Haiinure mionians OCHOBaHUS KOHYcCA.
Beruucnure onpeneneHHblii MUHTErpal:

f_ull[xa + 2x)dx
Bapuantr Ne 2

Haiigure 3HaueHne BEIpaKEHUS:

a) gls _ gos (0,5}‘2

6) g3, 31+2+3

Haiimure ruormaas GUIyphl, OrpaHMYeHHON uHMsIMH ¥ = x5,y = 0, x = —2ux = 2.
Pemnth HEepaBeHCTBA:

a) (%) 2= = g2r-1

6)logs(2 —3x) = 2

Pemute ypaBHEHUS:

a) 7°*? — 8- 7° = 287

0) loga(2x+ 1) = log, 3+ 1

Haiimure Touku sxkctpemyma Gpynkiuu f(x) = 3x2 —2x3 + 6
BericoTa konyca paBHa 8 cM., paanyc OCHOBaHUs KOHyca — 6 cM.

Omnpenenu momanb OOKOBOH MOBEPXHOCTH KOHYCA.
Beluncnute onpeneneHHbld HHTErpat:

J2,(ax® = 3x% + 26 + Dax
Bapuant Ne 3

Haiinnre 3HaueHNne BBIpaXKEHUS:

a) 25 — (0,25)7% — g1%7®

6) 2753, 32463

BBIYMCINTD IJIOMIAL (PUTYPhI, OTPAHUYEHHON JTUHUAME ¥ = -x° + 2%, y=10
Pemnts HepaBeHCTBa:

a) (%}2—}{ = 125x+1

13
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0)log,(x+5) <2

Pewmnts ypaBHeHUS:

a)3*2— 5- 3= 36

0)log;(2x+ 1) = log;13+ 1

Haiinure Touku skctpemyma Gpynkmun fix) = —3x2 —x% + 2

OcHOBaHHEM MPSIMOM TPEYTOIbHOM MPHU3MBI SBISIETCS MPSIMOYTONBHBIA TPEYTONBHUK C KATETAMHU
0,7cm. 1 2,4 cM., 6okoBoe pedpo npusMbl paBHo 10 cM. HaiinuTe momaabs 60KOBOM U OTHOM
MOBEPXHOCTH MPU3MBI.

Beruucnure onpenesneHHslii HHTErpail:

2, (423 — 6x% — 4x + 3)dx
Bapuant Ne 4

Haiinnre 3Ha4eHNne BBIpaKEHUS:
= 1.2 z
a) 16s — (Ej z 4 27=
6) 642—2'\.-'?: 43—6'\.-"5
Haiimure muomaas Gurypsl, orpaHuueHHON uHusIME Y = —x2 — 1,y = 0,x = —2ux =1
Pemmmte HepaBeHCcTBA:
a) o714 - G]Hx
0) log,(2x+1) > 4
Pemnte ypaBHeHMS:
a) 5 9%+ 957 = 406
0)lg(x+3)=3+2-1g5
Haiimure Touku sxctpemyma pynkumn flx) = 2x¥ — %x‘; -8

Panuyc ocHoBanus koHyca 15 cMm., oOpasytomias 13 cM. Haiimute 00beM KoHycCa.
BrIunciinTe onpe/ieieHHbIA HHTErpalt:

ffz{xa +2x +5)dx
Bapuanr Ne 5

Haiinute 3HaueHne BbIpaKEHUS:
1 2 .

a) 91s — (54-5) + (%;l_‘

6) 837 297 — 1632 . 4762

Haiimure rutormaas GUrypbl, OrpaHMYEHHOM JMHUAME ¥ = X °

—xv=0x=—-1ux=1
Permth HepaBeHCTBA:

a) 4gx+1 = (%]x

0) log (4x+1)=—1

Pemuth ypaBHEHUS:

a) 71— 14- 7°=5

6) lg(2x)=1+2-1g7

o 1
Haiinure touku skctpemyma Gy fx) = Exa

— X

OO6pa3yrormiast KOHyca paBHa 12CM. ¥ COCTaBIISET € INIOCKOCTHIO OCHOBAaHUS yToi B 30°.
Haiinute o0beM koHyca.
Brruncnute onpeneneHHbIE HHTETPAIbL:

2 a4 3 .
f_l(axa —Zx7+ 5) dx
Bapuant Ne 6
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1. HaiiguTte 3HaUYeHHE BHIPAXKECHUS:
z 1

7 5 _rly-2/3
a) 1253 4 252 (54:]
6) 2?1—2'\.-'? . gl'l'ﬂ'\.-"i
Haiinure mwiomans GUrypsl, orpaHndeHHoN muauaMu y = 4x%,y =0, x = —1ux = 2
Pemuth HEpaBeHCTBA:
a) 101 = 0,001
0) log,(7—x) <3
4.  PemuTh ypaBHCHHS:
a) 5-9%— 957 = 406
0) log;(4—2x)-log;2=2

5. Haiit Toukn skctpemMyma pynkuun ¥ = 2x3 — 3x2 — 36x

6. OceBoe cedeHne NUInHIpa — KBajpat co cTopoHor 10 cm.
Haiinyure o0beM ITMIHHIIPA U TUTOMIAIE €T0 OOKOBOW MTOBEPXHOCTH.

7. Beluucnure onpeneneHHblii MHTETpal:

sz(xz + 2x + 1)dx

Kpurepun oueHuBaHusi IK3aMeHAIIMOHHO padoThI

Ommemka - 5 «omauuno» cmasumces, eciu: (om 90% oo 100%)
=  paboTa BBIIOJHEHA BEPHO;
® B JIOTHYECKUX PACCYXACHUSIX H 000CHOBAHUH PELICHUS HET IPOOEIIOB U OMINOOK;

- B pCHICHUU HET MaTEMAaTUUCCKUX OIITHOOK (BO3MO)KHa OoHa HCTOYHOCTD, OIMMCKA, KOTOPAas HE ABJIACTCA
CICACTBUCM HC3HAHMUA UJIN HCIIOHMMAaHUA y‘IC6HOF0 MaTepHana).

Ommemka - 4 «xopowo» cmasumcs, ecau: (om 75% 0o 90%)

= pa0oTa BBINOJHEHA IOJHOCTHIO, HO OOOCHOBAHHUS ILIArOB PELICHHS HEJOCTATOYHBI (€CIH yMEHHE
000CHOBBIBATh PACCYKIIEHHS HE SBISUIOCH CIIEUATBHBIM OOBEKTOM MPOBEPKH);

"  JIONYIICHBI OJIHA OINMOKA WM €CTh J[Ba — TPH HeM0uY€Ta B BBIKJIAJKAX, PUCYHKaX, YEPTEKax WIIH
rpadukax (ecim 3TH BU/bI PAa0OT HE SBJISUTUCH CIICIIUAIbHBIM 00BEKTOM ITPOBEPKH ).

Ommemka - 3 «y006iaemeopumenbHo» cmasumces, eciu: (om 50% oo 75%)

" TOMyIICHO Ooiee O,HHOﬁ OIIMOKHK UK OoJliee ABYX — TPpEX HCAOYCTOB B BbBIKJIA/IKAX, YCPTECIKAX
nin I‘pa(l)I/IKaX, HO CTYACHT O6J'Ia,[[a€T 00s13aTEeIEHBIMH YMCHHAMMU 110 HpOBepHeMOﬁ TEMCE.

Ommemxa — 2 «neyooenemeopumenvnoy cmasumces, eciu: (00 50%)

® JIOIYIIEHBI CYIECTBEHHBIE OMMOKH, TIOKA3aBIINE, YTO CTYJCHT HE 00JIagaeT 00s13aTeIbHBIMU
YMEHUSIMH 110 TaHHOM TeME B IOJIHOU Mepe.

Yuurtenb MOXET HOBBICUTh OTMETKY 32 OPUTMHAIBHOE PEIICHHUE 3a/ladd, KOTOPOE CBUJETENILCTBYET O
BBICOKOM MaTeMaTHYECKOM Pa3BUTHH CTYJICHTA; 3a pPelleHne 0oJiee CIIOKHOW 3a/1a4uM WM OTBET Ha Oolee
CHO)KHBIﬁ BOHpOC, HpeJIHO)KeHHI)Ie CTszeHTy JOIIOJIHUTEIBHO ITOCJIC BBIITOJIHCHUA UM KaKI/IX-HI/I6O prFI/IX
3aJaHuN

Oo0mas kiaaccupukanust oIMMO0K.

IIpu oueHke 3HaHMIA, YMEHUH W HABBIKOB CIIEAYET YYUTHIBATh BCe OIMMOKHU (TpyOble W HerpyoOwie) u
HEJIOYETHI.

I'py0bIiMu cunTalOTCS OIIUOKH:
*  HE3HaHHE ONPENETICHUS OCHOBHBIX TIOHATHI, 3aKOHOB, MTPABHJI, OCHOBHBIX MTOJIOKEHUI
TeopuH,
"  He3HaHHE POPMYII, OOMICTIPHHATHIX CUMBOJIOB 0003HAUEHHI BEJIMYHH, SJIMHUI] UX U3MEPEHUS,
" He3HaHWE HANMEHOBAaHWH €MHHII N3MEPECHHUS,
=  HEyMEHME BBIIECIUTH B OTBETE TJIABHOE;

15



"  HeyMEHME IPUMEHATH 3HAHUS, aITOPUTMBI AJIS peIlCHU 3a1ay;

"  HeyMEHHE JeJaTh BEIBOJBI U 00001IeHNS;

"  HEyMEHHE YHTaTh U CTPOUTH TpaduKu;

"  HEyMEHHE TOJIb30BaThCs EPBOUCTOYHUKAME, YYEOHIUKOM M CIIPABOYHHKAMU;

=  [0oTepsA KOPHS WM COXPAHEHUE IIOCTOPOHHETO KOPHS;

= orOpachiBaHue 0€3 OOBICHEHHMIA OTHOTO U3 HUX;

"  paBHO3HAYHBIC UM OLIMOKHU;

"  BBIYMCIUTEIbHbIC OIINOKH, €CIIM OHU HE SIBIISIOTCS OIMHUCKOIA;

"  JIOrMYECKHE OIIMOKH.

K Herpy0bIM omm0kam ciieyeT OTHECTH:

" HETOYHOCTbH (POPMYJIMPOBOK, ONIPEeNICHHI, IOHATHI, TEOPUH, BEI3BAaHHASI HETTOTHOTON
0XBaTa OCHOBHBIX MTPU3HAKOB OMPEIEIAEMOro MOHATHS WK 3aMEHON OJTHOTO - IBYX U3 3THX
MPU3HAKOB BTOPOCTETIEHHBIMH;

" HETOYHOCTb I'pauKa;

" HepaLMOHAIBHBIA METOJ] peIICHH 334a4H WK HEAOCTATOUYHO NPOIyMaHHbIH IJ1aH OTBETa
(HapyIIeHHE JIOTHUKH, TIOJMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);

® HepaloOHAIbHbIE METOIBI PA0OTHI CO CIIPABOYHOU U APYTOU JIUTEPATYPOH;

® HEyMEHHE PeLIaTh 33/1a41, BHIIOIHATE 3a1aHUsI B OOIIEM BHJE.

Henoveramu ABisroTcs:

" HepalMOHAJIbHBIE IPHEMBI BEIYHCICHUH U IPe0o0pa30BaHuil;

HeOpe)KHOE BBHITTOTHEHHE 3aMHCcel, YepTexeid, cxeM, rpadpuKkoB

3. ®opMbl OLIECHUBAHMUS YMEHU, 3HAHUA U C(POPMUPOBAHHOCTH OOIIMX
KOMIIETEHIUM ISl TEKYLIero KOHTPOJIs
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KonTpoabHas padora Nel
Tema: «Tpuronomerpudyeckue pyHKIUN»

Bapuanm -1
1. Beraucianrs:

a)cos180°;
sin 75° +sin 45°
sin 285°

. 13r
c)sin—;
6

2. YOpocTuTh:

cos(a — ) —cos (a+ f3)
3. Hano: sina=-0,6; 7<a< B?E . Haiitn:
a)cosa 0)tga B)cCtg @
4. WccrnenoBarh GyHKIHIO Y = 2SiN X H MOCTPOUTH €€ TpaduK.
2sin’ o - ctgor
cos’ o —sin’ a

5. Jloka3aTh TOXKIECTBO: =192¢c.

Bapuanm — 2
1. Beraucnurh
a)sinl80°;
b) sin 70° +sin 20°
cos 205°

137
c)cos—;
6

2. YupocTuTs:
sin (a + ) +sin (a — f£)

15 V4 N
3. HMano: coOsa =-—; —<a < r.Haiiru:

2
a)sina 6) tga g) ctga
4. WccnenoBath PyHKIHIO Y = 2COSX U MOCTPOUTH €€ rpaduk.

2c0s’ a -tga
sin® o —cos’ a

5. Jloka3atb TOXIECTBO: =-tg2a.

Kpumepuu oyenueanua KonmpoavsHoi padomol.

Ornenka 5 «0TJIMYHO)» CTaBUTCS, €CIIH BHIIOJIHEHA BEPHO BCSI KOHTPOJIbHAS padoTa
(om 90% 00 100%), T.c. OOyUAONIHIACS MCIIOIB3YET PA3IHMUYHbIC TPUTOHOMETPUUYECKUE (HOPMYJIBI, BEPHO
NPOBOAMUT HCCIEAOBaHHE (PYHKOMH M CTPOUT Tpaduk. Moryr OBITh AONYIIEHBl HE3HAUYHUTENBLHBIC
MOTPEITHOCTH, KOTOPBIE B IIE€JOM HE BIUSIOT Ha XOJA pelieHns u Ha oTBeT. KoHTpoipHas pabora
odopmMIIeHa rPaMOTHO, C BEPHBIM UCIIOJIL30BAHUEM TEPMUHOB M 0003HAYCHUH.

Onenka 4 «XOpOINO» CTaBUTCS, €CIM CTYACHT BBINOJHUI (om 75% 0o 90%) wnu pemieHa Bcs
KOHTPOJIbHAS paboTa, HO AOMYIIEHO HEOOJBIIOE KOJIMYECTBO OIIMOOK MPH JI0KAa3aTeNbCTBE TOXKAECTB
WIH TIPH TIOCTPOSHUH TpadrKa, HO MPU ITOM - MPABHIBHO MPUMEHSET TEOPETUIECKHE MOJIOKEHUS TPU
PELICHUH 3a1aHU KOHTPOJIbHOW PabOTHI.

OneHka 3 «ya0BJIEeTBOPUTENBHO» CTAaBUTCS, €CIIM CTYJECHT BHIOIHUI (om 50% 00 75%) 3ananuit
KOHTPOJIbHOM paboThl. Iloka3zaHO 3HaHUE TOJIBKO OCHOBHOI'O MaTepualla, HO HE YCBOEHBI €ro JeTalu,
JIOTTYIIEHbI TIPU PEIIeHNH HETOYHOCTH. HeaocTaToYHO MpaBMIIBHO MPHUMEHSET OCHOBHBIE TOXKIECTBA U
CXeMy UCccIeI0BaHus PyHKIHH.
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OreHKa 2 «HEeYA0BJETBOPUTEIbHO» CTABUTCS, €CJIH CTYACHT BBIOJHUI (00 50%) KOHTPOILHOMN
paboThl, HE 3HAeT 3HAYUTEILHOW 4YacTH MaTepHuala, JOIyCKaeT CYIIECTBEHHbIE OIMMHUOKU, C
3aTPYJHCHUSMU BBITIOJHSCT 3a1aHUS.

KonTpoabHast padora Ne2
Tema: «TpuronHomerpuyeckne ypaBHeHUs] U HEPABEHCTBA»

Bapuant Ne 1
1. Pemuts ypaBHEHUS:

. 2
a) CoS X =-1; 6)smx:§; B)ctgxz-x/§.
2. Pemnts YpaBHCHUA, METOAOM 3aMCHBI HepCMCHHOﬁZ
a) sin?X +sinx — 2 =0; 0) 3sin?x —cosx + 1 =0.
3. Pemwuth 0JJHOpOIHBIC YPaBHEHHS:
a) sinx - cosx = 0; 0) 3sin?x + 2/3 sinx cosx + cos 2x=0.
4. PemmuTh HEpaBEHCTBA:
a) sinx<0,5; 6) cos x > 0,5; B) tgx <-3.
Bapuant Ne 2
1. Pemuth ypaBHEHHUS:
. 2
a) sinx=-1, 6)cosx=§; B)th:'\/g.
2. Pemwuth ypaBHEHUS, METOJIOM 3aMEHBI IEPEMEHHOM:
a) COS?X -CosX—2=0; 6) 3c0s?X - 2sin x + 2 =0.
3. Pemwuth omHOpPOIHBIE ypaBHEHUS:
a) sinx+ cosx=0; 0) 3sin?x - 2+/3 sinx cosx + cos 2x = 0.
4. PemmTh HEpaBEHCTBA!
a) sinx>0,5; 6) cos x <0,5; B) tgx>-3
Bapuant Ne 3
1. PemuTh ypaBHEHUS:
. 1 3
a) cosx=1; 0)sinx=—; B)Cth:-i.
2 3
2. Pemmts YpaBHCHUA, METOAOM 3aMCHBI HGpeMeHHOﬁZ
a) 2sin’x+sinx-1=0; 6) 3cos?x —sin x +1=0.
3. Pemmth omHOpPOIHBIE ypaBHEHUS:
a) V3sinx - cosx=0; 6)sin2x+2\/§ sin x cos X + 3¢cos 2x = 0.
4. PemunThs HEpaBEHCTBA:
a) sinx>-0,5; 0) cos x <-0,5; B) Igx >2
Bapuant Ne 4
1. Pemuts ypaBHEHUS:
. 1 3
a) sinx=1; 6)cosx = —; B)th:-i.
2 3
2. Pemmth ypaBHEHHsI, METOJIOM 3aMEHBI IEPEMEHHOM:
a) 2C0s?X—cos X -1=0; 6) 3sin?x - 2cos x + 2 =0.
3. Pemutb 0JTHOPO/IHBIC YPABHEHHUSL:
a) V3sinx +cosx = 0; 0) sin?x -2+/3 sinx cos x + 3c0s 2x = 0.

4. PemmTh HEpaBeHCTBA:
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a) Sinx<-0,5; 6) cos x >-0,5; B)IgXx <2

Kpumepuu oyenueanua KonmpoavHoil pabomul:

Ornenka 5 «OTJIMYHO» CTaBUTCS, €CIM paboTa BBIMOJHEHA MOMHOCTBIO (om 90% oo 100%),
CTYIEHT BIIaJieeT METOJAaMH W CIOcOo0aMy pemieHHs] TPUTOHOMETPHYECKUX YPaBHEHHH W HEPaBEHCTB,
mpreMaMy WX BBHITNIONHEHHsA. B paboTe BO3MOXKHa O/lHA HETOYHOCTH, OMFCKA, KOTOpas He SBISETCS
CJICJICTBUCM HE3HAHUS WM HEIIOHUMAaHHS y4eOHOTO MaTepHrala.

Onenka 4 «XOpoLIO» CTaBUTCS, €CIU CTYIEHT BBINONHWI padoty (em 75% 0o 90%), HO
000CHOBaHMS IIaroB PEIICHHs] HeTIOCTATOYHBI, TOMYIIEHBI OJJHa OITHOKA WIIM €CTh JBa — TPHA HEJ0UYETa B
pEIIeHUY YPaBHCHUN WK HEPABEHCTR.

OneHka 3 «yT0BJIETBOPHTEIbHOY» CTaBUTCS (om 50% 00 75%), eciy CTyIGHTOM JIOIyIEeHO OoJiee
OJTHOM omMOKHM MK 60Jiee ABYX — TpeX HEAOYETOB IPH BHIITOJHEHUH pa0O0ThI, HO OCHOBHAS YacTh pabOTHI
BBITIOJTHEHA BEPHO.

OneHka 2 «HEYJIOBJIETBOPUTEIBHO» CTaBUTCS (00 50%), ecii CTYACHTOM JIOMYIICHBI
CYIIIECTBEHHBIE OMTHOKH, TTOKA3aBIIIHEe, YTO OH HE BIA/ICET IPOTPAMMHEBIM MaTEepPHAJIOM TI0 JTAHHOH TeMe B
MOJTHOM 00BEMe.

KountpoabHnas padora Ne3
Tema: «IlapanieIbHOCTh U MEPHNEHIUKYISAPHOCTH MPAMBIX H IIOCKOCTEN»

Bapuanm 1
1. Touku K, M, P, T He nexat B ogHO# mockocTd. Moryt jin npsimbie KM u PT nepecekatbes?
2. YUepes touku A, B u cepenuny M otpeska AB mpoBeneHBI mapaiuiebHbIe MPsMbIe, TepeceKarome
HEKOTOPYIO IJIOCKOCTh @ B Toukax Ai, Bi,Mi coorBercTBeHHO. Halimute mnuny oTpeska MMy, ecnu

AA:;=13 M, BB1=7 M, npuuem otpe3ok AB He nepecekaeT mI0CKOCTh d.

3. [Imockoctu o ¥ § mapaniensHbl, IPUYEM IJIOCKOCTh O IEpeceKaeT HEKOTOpYIo mpsamylo a. Jlokaxure,
YTO IJIOCKOCTH 3 TIepeceKaeT MpsIMyIo a.

4. Konmper otpeska AB, He mepecekaromiero miockocTh, yajleHbl OT Hee Ha paccTostHusd 2,4 M u 7,6 M.
Haiinure paccrosnue ot cepearnbl M otpe3ka AB 10 3101 minockocTu.

5. W3 ToukH K MIOCKOCTH MPOBEICHHI BE HAKIOHHBIE, paBHble 17 cM u 15 cm. [Ipoeknus ogHON U3 HUX
Ha 4 cM OoJIbIIle MPOEKIMKU Apyroi. HaiiuTe NpoeKinyn HaKIIOHHBIX.

Bapuanm 2

1. Ipamere EN u KM He nexar Ha opHoi 1wiockoctn. Moryr s mpsmeie EM m NK
nepecekarbesi?(OTBeT 000CHYHTE)

2. Yepes touku A, B u cepenuny M orpe3ka AB mnpoBeneHbl napajsiesbHbIE TPsSMBIE, IEPECEKAIOIINe
HEKOTOPYIO TUIOCKOCTH o B Toukax Ai, Bi1,Mi: coorBercTBeHHO. Halimute mmmHy orpeska MMy, ecnm

AA:1=3 M, BB:= 17 M, npuaem otpe3ok AB He mepecekaeT IIoCKOCTh d.

3. Ipsmble ¢ n b mapauienbHbl, IpUYEM MpsMast ¢ epeceKaeT HEKOTOPYIO IIOCKOCTS o. JIokaxuTe, 4To
U mpsimMast b mepecekaet miocKocTh a.

4. Touka A NeXHT B TUIOCKOCTH, TOuka B - Ha paccrosHum 12,5 M ot Hee. Haiinure pacctosiHue ot
IJIOCKOCTH JI0 TOYKK M, aensiien orpe3ok AB B cootHomenun AM : MB = 2:3.

5. U3 TOYKM K IUIOCKOCTH MPOBEJICHBI JBE HAKJIOHHBIE, OHA M3 KOTOPBHIX Ha 6 CM JUIMHHEE APYTOH.
IIpoexunu HaKJIOHHBIX paBHbI 17 cM u 7 cM. HaliiuTe HaKIIOHHBIE.
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Bapuanm 3
1. Touxu K, M, P, T nexar B oxmHoi# miockoctr. MoryT i ipsmbie KM u PT He nepecekatscs?

2. OmHO W3 OCHOBaHMI TpAmelUd PacloNONKEHO B IUIOCKOCTH ¢ . Uepe3 ceperHbl OOKOBBIX CTOPOH
Tparenuy IpoBeaeHa npsmMas #. Jlokaxwure, 9To mpsmast 7 mapaiellbHa TNIOCKOCTH X .

3. Uepes Touku A, B u cepeauny M otpeska AB mpoBenieHbl napalieibHbIC MPSIMbIE, MEPECCKAOIIUC
HEKOTOPYIO IJIOCKOCTh @ B Toukax Ai, B1,M: coorBerctBenHow Haiinute nnuny oTtpeska MMy, ecnu
AA1=9 M, BB1=5 M, npuuem otpe3ok AB He nepecekaeT II0CKOCTb a.

4. TlepexnaguHa ATMHON 5 M CBOMMH KOHLIAMH JIGKUT HA IBYX BEPTUKAIBHBIX CTOJ0aX BBICOTOM 3 M 1 6
M. KakoBo paccTosiHre Mex1y OCHOBaHUSMH CTOJI00B?

5. U3 BepmuHbl paBHOCTOpOHHETO TpeyroinbHuka ABC BoccTanoBneH neprenaukyisip AD k minockocti
TpeyronbHuKa. Yemy paBHO paccrostaue oT Touku D o mpsmoit BC, eciiu AD=1 nm, BC=8 nm?

Bapuanm 4

1. Ilpsmeie EN 1 KM nexar Ha omgHo# mmockoctu. Moryt mu npsmeie EM n NK He mepecekatscest?
(OtBet obocHYy#TE)

2. OpnHa U3 CTOPOH TPEYTOJIBHUKA JIEKHUT B INIOCKOCTH ¢ . JIOKakuTe, 4YTO mpsAMasi, IPOXOIsIas 4yepes
CepeIuHbI IBYX JPYTUX CTOPOH TPeyroibHHKA MapajuleibHa MIOCKOCTH & .

3. Uepes Touku A, B u cepenuny M oTrpe3ka AB mpoBeneHb apauienbHbIe MPSIMBIE, TEPECEKAIONINe
HEKOTOPYIO IUIOCKOCTh o B Toukax Ai, Bi,M: coorBerctBenHow Haiigute anuny orpeska MM, ecnu
AA1=5wm, BB1=7 M, mpuuem oTpe3ok AB He nepecekaeT miI0CcKOCTh 4.

4. Kakoil IJIMHBI HY)KHO B34Th MEPEKIaJANHY, YTOOBI €e MOXKHO ObUIO MOJOXHUTh KOHI[AMM Ha
JIB€ BEPTHUKAJIbHbIE ONOPHI BBHICOTOM 4 M M 8 M, NOCTaBJIEHHbIE HAa PACCTOSHUM 3 M OJHA OT

apyrou?

5. U3 Bepmmnubl kBagpata ABCD BoccranoBien mepnenmukyisasp AE k miockoctu kBaapata. Uemy
paBHO paccrostare oT Touku E o mpsimoit BD, eciu AE = 2 v, AB = 8 mm?

Kpumepuu oyenuganua KonmpoavHoi padbomel:

Ormenka 5 «OTJMYHO» CTaBUTCA, €CIM paboTa BHINONHEHAa MonHOCTRIO (om 90% oo 100%);
CTYAEHT BJaJleeT METOJJaMH M CIIOCO0aMHU peIeHUsS T€OMETPUYECKUX 33/1ad MPUEMaMU UX BBIITOJIHEHHS,
COIIPOBOK/IAET PELICHME 3a/1a4 YEePTEKOM MM CXEMAaTHYeCKUM pUCYHKOM. B pabore Bo3MOXXHA ojaHa
HETOYHOCTh, OIKCKA, KOTOpas HE SBISETCS CJIEJCTBUEM HE3HAHWs WM HENOHUMAaHUS Y4eOHOro
Marepuaia.

Ouenka 4 «xopomo» craBurcs (om 75% 0o 90%), ecnu CTYICHT BBIOJIHWI pabOTy TOJHOCTEIO,
HO 00OCHOBaHUSI IIAr0OB PEIICHHUS] HEJIOCTATOYHBI, IOMYIICHBI OJIHA OIMOKA WM €CTh JIBa — TPU HEeJ04YETa
B pEIICHUN 3a/1a4H.

OneHka 3 «yA0BJIeTBOPUTEIBLHO» CTaBUTCS (om 50% 00 75%), ecnv cTyJeHTOM JONYLIEHO Oojee
OJTHOM OMIMOKM WM OoJiee IBYyX — TPeX HeJOUYETOB IIPH BHIIOJHEHUH paboThl, HO OCHOBHAs YacTh pabOTHI
BBITIOJTHEHA BEPHO.

Onenka 2 «HeyIOBJIETBOPUTEJIbHO» CcTaBUTCA (0o 50%), ecnu CTYIEHTOM JOMYIICHBI
CYLIECTBEHHbIEC OIIMOKH, TIOKA3aBIINE, YTO OH HE BJIAJICET MPOrPaMMHBIM MaTEpPHAJIOM I10 IaHHOH TeMe B
IIOJIHOM 00BEME.

KonTposbHas padora Ne 4
Tema: «IIpon3BoaHas M e€ NPUMEHEHH )

Bapuanm 1
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1. Jlns gpynkuun Yy = X> HaiiTu npupanienue Ay, ecid X, =1, Ax=0,6.
2. Haiftu npon3BoiHyI0 (QyHKIHH:

D o =5 -xJx

0) f(x):%x3+x2+2x;

2
B) g(x)=4sin %x W BBIYHCIINATE g’(_ ?);

r) h(x) = 2X— 3x

u Beranciute h'(=1).

2

<0.

3. PemuTh HEpaBEHCTBO METOIOM UHTEPBAJIOB:

4. Hanucath ypaBHEHHUE KacaTeslbHOM K rpaduky gynkimun f (X) = x> +1 B Touke ¢ aberuccoit
Xo=1.
5. Uccrenosats ¢pynxiumio f (X) = x* —3x* +4 u nocrpouts eé rpadux.

(%)

6. Pemuts ypaBHeHUE )
X

=0, ecm f(x):%x3—4x, g(x) =/x .

Bapuanm 2
1. Ins pynkuun Y = 0,5X° Haiitk npupamenue Ay, ecin X, =1, Ax=0,8.
2. HaiiTi mpon3BOAHYIO (QYHKIIUH:

a) f(x):—§x3+2x2—x;

6) ¢(x)=%+x%

B) g(x)= 3005% X ¥ BBIYMCIIHTE g’(—%z);

3+ 2X
r) h(x)= u Berauciure h'(1).
X —
2 —
3. Pemruth HEpaBEeHCTBO METOZOM WHTEPBAJIOB: c > 0.
X+

4. Hanmcath ypaBHEHHE KacaTenbHOH K rpaduky ¢pynkuun f(X) = x> —1 B Touke ¢ abcIuccoi
X, =—1.

5. Uccrenosats ¢pynkmmio f (X) =—x>+3%x* —4 u moctpouts eé rpaduk.

/
6. Pemutes ypaBHEHUE f/EX; =0, ecmn f(X)= % x® -18x; g(x) = 2.
g (X

Bapuanm 3
1. Ins pyskmum y = 2X’ uaiitn npupamenne Ay, ecmn X, =1, AX=0,5.
2. HaiiTi ipon3BOJHYIO QYHKITHH:

a) f(x):§x3—x2—7x;

1 2
0) o(x) :§+§/x_;
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B) g(X) =2tgx u BeIUKCITHTE g,(_377r);

4x
X+3

u Boranciure h'(2).

(x=D(2x+3)
X—5

4. Harncath ypaBHEHHE KacaTelbHOM K rpaduky ¢pynkumn f (X) = X* —2X B Touke ¢ aGeuuccoi

Xy = 2.

r) h(x)=

3. PemuTh HEpaBEeHCTBO <0 Mero0M HHTEPBAJIOB.

1
5. Uccnenosars pyukumio T (X) = 3 x® —4X — 3 n moctpouts eé rpaduk.

6. Pemmts ypasuenne T'(X)-g’(X) =0, ecmm f(X)=x>—6x°, g(x) =%\/;

Bapuanm 4
1. Jinsa dynxmum Y = 3X° maiiti npupamenne Ay , ecmi X, =1, Ax=0,4.
2. HaiiTi pon3BOJHYIO QYHKIMH:

a) f(x) =—%x3 +4%% +2X;

6) w(x)=%—ﬁ;

B) g(X)=4ctgx wu Beaucmute g’ (— 2?7[),
r) h(x)= Sx+4 w Boraucuate ' (4).
X —
3. PelunTh HEPABEHCTBO (x=2)@x+7) > (0 METOIOM UHTEPBAIIOB.

X—4

4. Harmcath ypaBHEHHE KacaTelbHOM K rpaduky ¢ynkmun f (X) = X° + 2X B Touke ¢ ero abemuccoit

1
5. Uccnenosats dpynkuuio T (X) = ~3 X2 +4X +3 1 nocTpouTts eé rpadux.

6. Peurnts ypasuenne T'(X)-g'(x) =0, ecn f(X)=x> —3x%, g(x) :g\/;

Kpumepuu oyenuganua KonmpoavHoi padbomel:

Ouenka 5 «otauuno» crasutcs (om 90% 0o 100%),eciv nro0ble MATH 3aJaHUN KOHTPOJIBHOMN
paboThl BBINIONHEHBI BEPHO, T.e. OOyUYAIOMIMICSI TpUMEHseT HeoOXoaumble (GopMynsl M TpaBHia
BBIYUCIICHHUST TIPOU3BOJHON, cXeMmy wuccieoBaHust QyHKiuiA. B pabore MoOryt ObITh JOMMYyIIEHBI
HE3HAYMUTEIbHBIE IOIPEIIHOCTH, KOTOPHIE B IIEJIOM HE BIUAIOT Ha XOJI PELICHHS U Ha OTBET.

Onenka 4 «xopomo» craButcsi (om 75% 0o 90%), eciv CTYACHT BBINOJHUI JIOOBIE YeThIpe
3aJjaHusl WM PellieHa BCsl KOHTPOJbHAs paboTa, HO JIOMYIIEHO HEOOJBIIOE KOJIMYECTBO OIMMOOK TpPHU
WCIIOJIb30BaHUU MTPOM3BOJHON MM HENlpepbIBHOCTH QyHKIMH. JlomycKaroTcss OmMOKH BEIYUCITUTEIHHOTO
XapakTepa, KOTOpbIE B IIEJIOM HE BIMSIOT Ha OTBET. [Ipu 3TOM - MpaBUIBHO MPUMEHSET TEOPETUUECKHE
MTOJIO’KEHUS TIPY BBITTOJTHEHUH MTPAKTHYECKUX 3a/IJaHUi KOHTPOJIBHON pabOTHI.

Onenka 3 «ya0BJIeTBOPUTENBHO» cTaBUTCS (om 50% 00 75%), ecny CTyJEHT BBHIIIOJHUI BEPHO
Tpu 3amaHus U Oojiee KOHTPOJBbHOHM paboThl. [loka3zaHO 3HaHME TOJIBKO OCHOBHOT'O MarepHaia, HO He
YCBOEHBI €TI0 JeTalW, JOMYIICHbI NMPH PEIIeHHH HETOYHOCTH. HeaocTaTo4HO MpaBMIIBHO NPUMEHSET
(OpMyJIbI BEIYMCIICHHS TIPOU3BOIHOM, JIOMYCKAET ONIMOKH MPH UCTIOJIE30BAaHHU METO/Ia HHTEPBAJIOB.
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OrneHka 2 «HEYJI0BJETBOPUTEIbHO» CTaBUTCS (00 50%),eciv CTYICHT HE 3HACT 3HAYMTEIHLHOU
YacTH Marepualna, JOMyCKaeT CYIeCTBEHHBIE OIMUOKH, C 3aTPYJHCHHUSIMH BBITIONHSACT MPAKTUICCKHE
3aJaHHA.

KonTpoabHas padora NeS
Tema: «IlepBooOpa3Hasi U MHTErpamn»

Bapuanm 1
1. Joka3ats, uto Gpynkmus F(X) = 3x + sin X — e apisercs nepsoodpasznoii Gpynkmuu f (X) = 3 + €0OS X —
26> na Bceil YMCII0BOI OCH.

2. Haiitu nepooGpasnyto F pymxrmu f (X) = 24/%, rpadux koTopoii mpoxoaut uepes Touky A(0; g)

3. Bbramciuts miommaas GUrypel, i300pakeHHOM Ha PUCYHKE.

4. Borauciuts unterpar: a) J; (x + i)dx; 0) _,IE cos?x dx.

5. Haiitu mommane ¢urypsl, orpanndeHHON IpsaMoit y = 1 — 2x u rpadukoM QyHKIAN
— 2
y=x"-5x-3.

Bapuaum 2
1. Jlokasats, uto Gynkmus F(X) = x + C0S X + €% apnstercs nepBoobpazHoi GyHKIUH

f () =1 - sin x + 3e®* Ha Bceii uncnoBOIi OcH.

2. Haiitu nepBooGpasnyro F pymximu f (x) = - 33/x, rpadux xotopoii nmpoxoaut uepes touxy A(0; %)

3. Bbrumcnuts mwiomaas GUrypsbl, ©300pakeHHOM HA PUCYHKE.

ua 9% =
y=—x+6x-5
4+
2.+ / F
].>. / .
! 1 T 'Il T
Of 1 2 3 4 5%

3/, , 3 = 5
4. BBIYUCIIUTH UHTETPAI: a) fl (x‘ + ;)dx; 0) fg sin“x dx.
5. Haiitu miomans Gurypsl, orpaHUYeHHON NpsAMON y = 3 — 2x U rpadukoM QyHKIUU
y=x2+3x-3.
Kpumepuu OUeéHueanus KOHmp0Jle012 paﬁombl:

OneHka 5 «OTJMYHO» CTaBUTCS, €CIU BBHINOJIHEHA BEPHO BCS KOHTPOJIbHAs paboTa, T.e.
oOydaromuiicss 3HAeT OmpeJeNicHue NepBOOOpa3HOM, Biageer (QOpPMyIaMH BBIYHCICHHS, BEPHO
ucnoans3zyer (opmyiny HprooTtoHa-JIeitOHuIa Il BBIYMCIACHHMS ONpeACaEHHOro HHTerpaiga. BepHo
HCIOJIB3YET TeOpeTHYeCKUe (DAaKThl, KOTOPBIC JIE)KAT B OCHOBE BBIYMCJICHMS IUIOIIAIH KPUBOJIMHEHHON
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tpaneuun. KoHTponbHas pabora odopmieHa I'paMOTHO, C BEPHBIM HCIIOJIB30BAaHHEM TEPMHHOB M
0003HaYeHUH, IPU 3TOM - MOT'YT OBITh JOIYILEHbl HE3HAUUTEIbHbIE IIOIPELIHOCTH, KOTOPBIE B LIEJIOM HE
BIIMSIOT HA XOJ] pEIICHUS ¥ Ha OTBET.

Onenka 4 «XOpoLIO» CTaBHUTCS, pelIeHa BCS KOHTPOJbHas paboTa, HO IOMYIIEHO HeOOJbIIoe
KOJINYECTBO OMMOOK TMpHM [OKa3aTeJbCTBE WM BBIYMCICHHH IepBooOpa3Hoil. [lomyckaercs
HEe3HAYUTEIbHAs OMINOKA TP HAXOXKAECHUH IUIOLIAAN KPUBOJIMHEHHON Tpamnenyy.

Onenka 3 «yJIOBJIETBOPUTEIbHO» CTaBHUTCS, €CIU CTYACHT BBINONHUI Oonee 50% 3amaHuii
KOHTPOJIBHOM paboThl. [loka3zaHO 3HaHHE TOJNBKO OCHOBHOI'O MaTepuasia, HO HE YCBOEHBI €ro IeTalu,
JOITYLIEHbI IIPU PEIIEHUH HETOYHOCTH. HenocTaTouHO npaBUiIbHO IPUMEHSIET OCHOBHBIE TEOPETHUYECKHE
(baxTBl ¥ OJI0XKEHUS.

OneHka 2 «HeyJAOBJETBOPUTENBHO» CTaBHUTCS, €M CTyAeHT BoimonHun 50% u menee 50%
KOHTPOJIBHOM paboThl, HE 3HAET 3HAUUTEIbHOM 4acTH MaTepuana, JOIyCKaeT CYLIECTBEHHbIE OLIMOKH, C
3aTPYJHEHUAMH BBIMOIHAET IPAKTUYECKUE 3a/1aHusl.

KonTtpouabnas pabora Ne6
Tema: «MHOTOTPAaHHUKH M TeJIa BPAILICHUS»

Bapuanm 1

1. Bricora koHyca paBHa 96, a muametp ocHoBaHHS — 56. HaiimuTe 0Opa3yromryro KoHyca.
2. Tlnomans GokoBoii moBepXHocTH LumuHApa paBHa SO, a Beicora— 8 . Haiigute nuamerp
OCHOBAHHSI.

3. JluameTp ocHoBaHusl KoHyca paBeH 60, a jumHa oOpa3yromeit — 50. Halinure miomanms oceBoro
CEUYCHHS ITOTO KOHYCA.

4. BricoTa KOHyca paBHa 6 ¢M, yroJl IPY BEPLIMHE 0CeBOro cevyenus pasen 120°. Halimure:

a) MJIOIAb CeYEeHUs KOHYCa TNIOCKOCTBIO, TIPOXOJIAIIEH Yepes iBe 00pasyrolue, yroil MeKIy KOTOPBIMH
30;

0) rIorIae OOKOBOI MOBEPXHOCTH KOHYCA.

5. OceBoe ceueHMe NWIMHAPA — KBAJPaT, IUIOIAAb OCHOBAHMS LWIMHApa paBHa 16w cm?.  Haiigure
TUTOIIA/(b TIOJTHON TTOBEPXHOCTH IIMIINHAPA.

Bapuanm 2

1. Bricora koHyca paBHa 64, a nuameTp ocHoBaHUs — 96. HaiinuTte oOpasyroniyio KoHyca.
2. Ilnomane OOKOBOI TOBEPXHOCTH IIWIIMHApPA paBHA 567, a Beicora— 7 . Haiigure JTHAMETP
OCHOBaHUSI.

3. JlmameTp ocHOBaHMS KOHyca paBeH 54, a mnuHa oOpasyromeir — 45. Halimute miomanas oceBOTO
CEYEHHUS ITOTO KOHYCa.

4. Paanyc ocHOBaHHSI KOHyca paBeH 6 cM, a 0Opasyiollas HaKJIOHEHa K IUIOCKOCTH OCHOBAHHSI IOJ
yriom 30°. Haiiaure:

a) IUIOMIA/b CEUCHUSI KOHYCa IUNIOCKOCTBIO, TPOXOAAIIEH uepe3 1Be 00pasyrolye, yroid MeXIy KOTOPbIMU
60°;

0) rutoma e OOKOBOM MOBEPXHOCTH KOHYCA.
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5. OceBoe ceueHme IMWIMHApA — KBaApaT, AWAroHamb Kotoporo 4 cMm. Haiimure 1uiomanbs MOTHOU
MOBEPXHOCTH ITUITUHJIPA.

Kpumepuu OUCHUGAHUA KOHmpOJleOﬁ paﬂombl:

Onenka 5 «OTIMYHO» CTaBUTCS, €CIIM BBHINOJNHEHA, BEPHO, BCSA KOHTpOJbHas paborta, T.c.
oOyyvaromuiics BiafeeT ONpeNeNeHUsIMA TEOMETPHUECKUX Tel B MPOCTPAHCTBE, WX OCHOBHBIMHU
CBOWCTBAMM M IPU3HAKAMHU, BEPHO HX M300pa’kaeT, HAXOJUT HEOOXOOUMbIE KOMIIOHEHTHI U BEJINYHHBL.
KontponbHas paboTa opopmieHa TpaMOTHO, C BEPHBIM UCIIOJI30BAaHHEM TEPMHUHOB U 0003HAYECHUH, IPH
3TOM - MOTYT OBITh JOMYIIEHBbl HE3HAUMTEIbHbIC HMOIPEIIHOCTH, KOTOPHIC B LEIOM HE BIUSIOT Ha XO[
peLICHNs U Ha OTBET.

Omnenka 4 «XOpOLIO» CTAaBUTCS, €CIIM CTyAeHT BBHIMONHWIT 80% WM perieHa Bcs KOHTPOJbHAs
paboTta, HO JOMYHICHO HEOOJBIIOE KOMUYECTBO OMIMOOK MPH YKa3aHUH TEOpEeTHYeCKHX (HaKTOB, WM
IPOIYILEH OAMH U3 ITANIOB PELICHUS 3a4a4.

OrneHka 3 «yJIOBJETBOPUTENBLHO» CTABHUTCS, €CIH CTYACHT BhIMoNHWI Oonee 50% 3amanwuii
KOHTPOJIBHOU paboThl. [loka3zaHO 3HaHHE TONBKO OCHOBHOIO MaTepualia, HO HE YCBOEHBI €ro JeTalu,
J0NYIICHBI TP PEIICHHUHU HETOYHOCTH. HCI[OCTaTO‘IHO MMpaBUJIBHO NPUMEHACT OCHOBHBIC TCOPCTUUCCKUC
(axThl, IOJOKEHNUS, JOITYCKAET OINOKH MPU M300paKEHNH MHOTOTPAHHUKOB WIIM TEJl BPAILCHHUS.

OneHka 2 «HeyJAOBJIETBOPHUTEJBHO» CTaBUTCS, €ClIM CTyAeHT BbimonHUI 50% u menee 50%
KOHTPOJIBHOM paboThl, HE 3HACT 3HAUYUTENHHON YacTH MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIMIMOKH, C
3aTPyAHEHUSMU BBIIOJIHAET YEPTEXK.

KonTpoubnas padora Ne7
Tema: «O0bEMBI M IVIOIIAIM TOBEPXHOCTH MHOTOTPAHHHMKOB U TeJI BPAILIEHHUsD)

Bapuanm 1
1. Iuaronans kyOa paBHa\/E cMm. Haiinure ero oonem.

2. JIBa peOpa mpsMOYTOJILHOTO IMapaJIe/ICIIUTIE A, BEIXOISIINAE U3 OJTHOM BEPIITMHBI, PABHBI
2 u 4. JluaroHans mapaiuienenumesna pasHa 6. Haiinure o0bem napannenenumnena.

3. Pammycel Tpex mapoB paBHbI 3cM, 4 cM u 5 cMm. Haiinute paguyc mapa, o0beM KOTOpPOro
paBeH CyMMe UX 00bEMOB.

=T

4. Kakoe konu4ecTBO He(pTH (B TOHHAX) BMELIAeT HWIMHJpUUECKas IIUCTepHa quamMeTpoM 18 m
¥ BBICOTOH 7 M, €cli IIIOTHOCTH HedTu pasHa 0,85 r/em®.

5. HaiituTe BBICOTY KOHYyca, ecili ero 06beM 48T cM®, a paauyc ocHOBaHHUs 4 CM.

Bapuanm 2
1. O6beM ky6Oa pasen 64 cm®. Halinure ero guaroHans.
2. HaiiguTe pagnyc OCHOBaHMS KOHYCa, €CJIM €r0 BBICOTa 3 ¢M, a 00beM 2,257 cM°,

3. Haiimute 0o0beM MHOTOTpaHHHKA, W300paXKEHHOTO Ha PHCYHKE, BCE JIBYIPaHHBIC YIJIbI KOTOPOTO
npsimele. Pazmepsl Ha pUcC. JaHBI B CM.
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4. Haiinute 00beM MUpaMuIbl, BEICOTA KOTOPO paBHa 6 CM, a OCHOBaHHUE — MPSIMOYTOJILHUK CO
cTopoHamMu 3cMm U 4 cMm.

5. O6wveM mrapa paen 288 n. Haiinure miomanas ero MOBEpXHOCTH.
Bapuanm 3

1. O6pasyromas KoHyca, paBHas /2 ¢y, HAKJIOHEHA K IUIOCKOCTH ocHoamus 1o yriaom 30°. Haiinure
00BEM KOHYCA.

2. HaiisuTe BHICOTY KOHYCa, €CliM €ro 00beM 487 cM, a paauyc ocHOBaHuUs 4 CM.

3. Haiigure 00beM MHOTrOrpaHHHKA, M300paKCHHOTO Ha PHUCYHKE, BCE JABYIPAaHHBIC YIJIBI KOTOPOI'O
npsiMbie. Pa3mMepsl Ha pUc. TaHbI B CM.

4. Haiinute ruiomaaps MOBEPXHOCTU 1Iapa U ero 00beM, €I PaJuycC Liapa paBeH 4 cM.

5. Haiiaute paauyc OCHOBaHMS LIMIMH/PA, €CIH €ro 00beM paseH 120 cm3, a BbicoTa 3,6 cM.

Bapuanm 4

1. JIpa pebpa mpsIMOYTONBHOTO TMapajuiesieNueaa, BhIXOAIINE U3 OJHOW BEPUIMHBI, PaBHBI 2M, 3M.
O6beM napamtenenunena pasen 36m°. Haliure ero auaroHas.

2. Haiigure 0o0beM MHOTOIpaHHHMKA, M300pa)KEHHOTO HAa PHCYHKE, BCE JBYIPAHHBIC YIIIBI KOTOPOTO
npsimele. Pazmepsl Ha pUcC. AaHBI B CM.
3

v I/

[ —

3. Haiigute o0beM KOHYca, €CIIN €To BHICOTa 3 CM, a paguyc OCHOBaHHA 1,5 cM.
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4. HaliuTe BBICOTY LMIIMHJIPA, ECIIM €0 00beM paBeH 247 cM°, a pagiyC OCHOBAHHUS /2 CM.

5. Haiiure paauyc mapa ¥ Iiiomaas NOBEPXHOCTH IIapa, ecliM ero oobeM paseH 113,04 cv®,

Kpumepuu OUCHU6AHUA Konmpom;noﬁ paﬂombl:

OmneHka 5 «OTJMYHO» CTaBUTCS, €CITH BBHIOJHEHA BEPHO BCA KOHTPONbHas paboTa, T.e.
oOyyaromuiica BnageeT GopMyiIaMu BEIYUCIECHUS 00bEMOB U IUIOMIAACH MOBEPXHOCTH MHOTOTPAaHHUKOB
W Tel BpalleHus, a TaKKe, BEPHO UX H300pakaeT, HAXOIWUT HEOOXOAMMBbIE KOMIIOHEHTHI U BEPHO
MoKa3biBaeT Ha ueprexe. KoHTponpHas pabora odopmiieHa TpaMOTHO, C BEPHBIM HCIOJIH30BAHHEM
TEPMUHOB U 0003HAYEHU, IPU 3TOM - MOT'YT OBITH JOMYILICHB HE3HAYNTEIBHBIE TOTPEITHOCTH, KOTOPBIE
B 1IEJIOM HE BJIMAIOT Ha XOJ PELICHUS i Ha OTBET.

Omnenka 4 «XOpoOLIO» CTAaBUTCS, €CIIA CTyAeHT BHIMONHWI 80% WM perneHa BCs KOHTPOJbHAsS
paboTa, HO MOMyIIeHO HEeOONBIIOEe KOJUYECTBO OIMMOOK MPH yKa3aHWU TEOPETHUECKHX (HaKTOB, WIH
NPOMYILEH OAWH U3 3TANIOB PEILCHUS 3a/1a4.

Onenka 3 «yI0BJIETBOPUTEIBHO» CTABUTCS, ©CIH CTYIACHT BhIMONHHN Oonee 50% 3amanuit
KOHTPOJIbHOHN paboThl. [loka3aHo 3HaHWE TONBFKO OCHOBHOTO MaTepuaia, HO HE 10 KOHIA YCBOEHBI
¢dopMynbl BhIUUCICHHS OOBEMOB W IJIOMIAZCH MOBEPXHOCTH MHOTOTPAHHHKOB M TENl BpAIICHUS.
HCZIOCTaTO‘IHO IMpaBUJIbHO MNPUMCHACT OCHOBHBIC TCOPETUYCCKUC (I)aKTI)I, IMMOJIOKCHUA, OOITyCKacT
OIIMOKY TPH N300pAKEHIUH MHOTOTPAHHUKOB WIIN TeJl BPAIeHISL.

OneHka 2 «HEY/JAOBJIETBOPUTENBHO» CTaBHUTCS, €M CTyAeHT BbimonHun 50% u menee 50%
KOHTPOJIBHOM paboThI, HE 3HACT 3HAYUTEIBHON YacTH MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, C
3aTPyTHEHHUSIMH BEITIOTHSIET YEPTEK.

KonTpoabsnas padora Ne§
Tema: «Iloka3aTenbHas u Jorapupmuuyeckas QpyHKIUI)

Bapuanm 1
1 X
1. Tloctpouts rpaduk GyHkuuu YV = g
2. Pemmmth ypaBHEHUS:
1 “+
a) 5* = — 6) 6= =1
125

3. Bruuciurs:
log,32 + log,216 —log, 81

4. PemmTh HEpaBEHCTBA!

» (05) 220,25 g log,,(2x+5)<2
5. Pemuts ypaBHEHUS:

a) log, (x—5)+log, x=1log, 6.

6) 5 —4-5"-5=0.
6. HaliquTe 3HaueHNE BBIPAKECHHUSI.

46+ 245 -46-245
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Bapuanm 3

1
1. IoctpouTs rpaduk GpyHKuMK: V = (E)x
2. Peruts ypaBHeHus:

a) 6% = ﬂ;; 6) 7243 = 49

3. Beruucnurs:
log; 243 +log. 625 —log, 256

4. PemnTh HEPaBEHCTBA:

a) 0,7 7 =049 6)log.(2x—1) <
5. Pemuth ypaBHEHUS:

a) log,x +log,(x —3) =2

6) 7% —8-74+7=0

B |

6. HaiiTi 3HaueHne BhIpas)KEHUS

46245 -4/6+ 245 .

Bapuanm 4

1. IToctpouts rpaduk pyakmum: y =3°
2. Pemmwuth ypaBHEHUS:
a) 51‘ — 125; 6) 2x+3 — S.‘-t‘+1
3. Bprauciauts:
1 _
log,; 27 + log, 5~ log,. V15

4. Pemnth HEpaBEHCTBA:
a) 2717 = [;]HI 0)log:(3x—4) = —1
5. Pemwuth ypaBHEHUS: )
a) logox + log.(x—4)=1
6) 49— 8- 7%+ 7 =0
6. Haiitn 3HaYCHUE BRIPAKEHUS:
i.'fg — /37 i.'fg + +/37

Kpumepuu oyenueanus KonmponvHoii pabomoi:

OneHka 5 «OTJIMYHO» CTaBUTCA, €clM padoTa BBIMOJIHEHA MOJHOCTBIO; CTYACHT BIIaJCeT
METOJaMU U CcHocobaMM pelIeHMs] IOKa3aTEeNbHBIX M JIOTApU(PMUYECKHX YpaBHEHUH U
HEPABEHCTB, BEpHO M300paxkaeT rpaduku (GpyHKIMN, HAXOAUT 3HAYCHUE BhIpakeHUi. B pabore
BO3MOXXHa OJHa HETOYHOCTbH, OIIMCKAa, KOTOpaH HC ABJICTCA CJICACTBUEM HE3HAHUA WU
HEMOHUMaHUs y4eOHOT0 MaTepuaa.

OneHka 4 «XOpolIO» CTaBUTCS, €CIM CTYAEHT BBINOJHUI paboTy IMOJHOCTHIO, HO
000CHOBaHHUS MIATOB PEIICHUS HEAOCTATOYHBI, TOMYIIEHBI OJHA OMIMOKAa WM €CTh JBa — TPHU
HEJI0YETa B PEIICHUN YPAaBHEHHM WIIM HEPABEHCTB.

Onenka 3 «yI0BJIETBOPUTEIBLHO» CTaBUTCS, €CITU CTYICHTOM JOIMYIIEHO Oojee OIHOU
OHII/I6KI/I NN 60.]'[66 JABYX — Tpex HEI0YCTOB l'[pI/I BBIITOJIHCHU N pa6OTBI, HO OCHOBHAaA 4YacCTb
paboTHI BHITIOJTHEHA BEPHO.

OHGHKa 2 ((HCYIIOBJIeTBOPI/ITeJII)HO» CTaBHUTCH, cClIin CTYJIGHTOM JIOHyI]_[eHI)I
CYIIIECTBEHHBIE OIIMOKH, TOKa3aBIINE, YTO OH HE BIAJeeT MPOrPAaMMHBIM MaTEpUAIOM IO
JAaHHOH TEME B IIOJIHOM O0OBEME.
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JloMalHsAsi KOHTPoOJIbHas1 padoTa
Tema: «/lekapToBa cucTeMa KOOPAMHAT M BEKTOPbI B IPOCTPAHCTBE)

Bapuanm 1
. a) llano: 0) Jlano:
a (2;4;-6) a(2;-4;,0) 2a—3bwuc(m+n; m-n;2)KoUTHHEAPHBI
b (-9;-3;6) b (3;-1;-2)
¢ (3;0;-1) Haiitu:
Haiitu: m,n-?

p=- §b+a+20

. U306pasuts cucremy koopauaatr OXYZ u moctpouts Touky A(-2;-3;4). Halitu paccrosiHue

OT 3TOH TOYKH JI0 KOOPIUHATHBIX IJIOCKOCTEH.

Hanst BexTopst B(1;4;-3) u a(-2;3;1). Onpenenute 3Ha4eHUsI K, PU KOTOPBIX YrOJl MEXITY
BekTopamu a+kb u b sBisieTcst: ocTphiM, TYIBIM, TPSMBIM.

Hanbl Toukn M(-4;7;0), N(0;-1;2). Haiinute paccTosiHie OT Hayaia KOOPAUHAT O CEPEAUHBI
otpe3ka MN.

Haiinute koopaunatel Bektopa 3b+2a, eciu a = 2i — 3j+K, b(3;0;2).

Omnpepenure, J1exar i B ogHoi mmockoct Touku: A(1;1;1), B(-1;0;1), C(0;2;2), D(2;0;0).
Kommnanapus i Bektopsl: b(2;1;1,5), i+j+K u i-j?

B napamnenenunene ABCDA1B1C1D1 £BAA1= 2BAD = £DAA;1=60°, AB=AA1=AD=1.

Beraucnure niuabl BekTopoB AC1 u BD1.

Bapuanm 2
. a) Jlano: 0) [lano:
a (1;-3;-1) a(1;-2;m)  awu b - kommHeapHbI
b (-1;2;0) b (n;6;3)
Haiitu: Haittu:
c=a+2b m,n-?

. M3o6pazuts cucremy koopauHatr OXYZ u noctpouts Touky A(1;-2;-4). Haittu paccrosinue

OT 3TOM TOYKH 0 KOOPJMHATHBIX IJIOCKOCTEM.
Jlausr Bektopsl B(3; M;2) u a(4;1;-2). Onpenenute 3HAYCHUS] M, IPH KOTOPBIX YTOJI MEXKITY
BEKTOpaMH a U D SIBJISIETCS: OCTPBIM, TYIIBIM, IPSIMBIM.

. Janst Toukn M(-4;7;0), N(0;-1;2). Haiigure paccTosiHue OT Havajaa KOOPAUHAT JI0 CEPEAMHBI

otpe3ka MN.
Jaubl BekTopsl a u b. Haiinure b(a+b), ecnu a = -2i + 3j + 6k, b(6;0;-8).
Omnpenenute, JexKaT 11 B OAHOM tutockoctu Touku: A(1;0;-1), B(-2;-1;0), C(0;-2;-1),
D(1;5;0).
Komrmianapust iu Bektopsl: b(-1;2;3), i+j u i-k?
B mapamienenunene ABCDA1B1C1D1 £BAA1=£BAD = £DAA1=60°, AB=AA;1=AD=1.
Boruucnure niunsl BektopoB AC1 u BD1.
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Bapuanm 3

. a) llano: 0) Jlano:
a (4;-3;5) a(1;-2;0)  2a—3bwuc(m;8;n) - komTuHEapHBI
b (-3;1;2) b (-2;0;4)
HaiiTu: Haiitu:
c=2a-3b m,n-?
Hansl Touku A(-1;5;3), B(7;-1;3), C(3;-2;6). Jokazarp, 4To ABA' — npsaMOyrobHbIN.

Bepumner  ABX umeror koopaunatel A(m;-3;2), B(9;-1;3), C(12;-5;-1). Onpenenure
3HaYeHUs: M, Ipu KOTopsIX yroia C TpeyrojbHUKA TYMOH.

Hanbl Touku M(-4;7;0), N(0;-1;2). Haitnute paccTosiHie OT Hayaia KOOPAUHAT JIO CEPEAUHBI
otpe3ka MN.

Haiinure koopauHatel Bektopa ¢ = 2a — 3b, eciu a = 4i — 3j, b(-3;1;2).

Jokaxwure, uto Touku A, B, C niexar Ha oxHoit mpsamoit: A(6;-1;2), B(0;3;-2), C(3;1;-1).
Kommnanapust i Bektopsl: b(2;1;1,5), i+j+K u i-j?

B mapamrenenunene ABCDA1B:1C1D:1 £BAA1= £BAD = £DAA;1=60°, AB=AA1=AD=1.

Boruucnure nnunel BekropoB AC1 u BDy .

Bapuanm 4

. a) JlaHo: 0) [lano:
a (2;-1;0) a (2;-4;0) éa —3b u ¢ (M+n;-3;M-n) - KOJUTMHEAPHBI
b (-3;2;1) b (3;-1;-2)
c(1;1;4) Haiitu:
Haittu: m,n-?
p= %a +3b—2¢
Hans Toukn A(-1;5;3), B(-1;3;9), C(3;-2;6). Jloka3aTs, 4TO ABA' — IpsAMOYTOJIBHBII.

Han ky6 ABCDA1B1C1D1. Mcnionb3yst MeToJ1 KOOpAMHAT, HAWJUTE Yrod MEX1y MPsIMBIMU
AB1u A1D.

Hanbl Toukn M(-4;7;0), N(0;-1;2). Haitnute paccTosiHie OT Hayaia KOOPAUHAT IO CEPEAUHBI
otpe3ka MN.

BekTopsl a u AB paBHbl. Haiimute koopaunaTel Touku B, eciu a = 2i — 3j + kK u A(1;4;0).
Hoxkaxuwure, uro Touku A, B, C nexar Ha oxnoit mpsmoii: A(0;0;-1), B(5;-3;1), C(-5;3;-3).
Kakast u3 HUX JISKHUT MEKIY ABYMS IPYTHMHU?

Kommianapusl iu Bexktopsl: b(-1;2;3), i+ u i-K?

B mapanmnenenunene ABCDA1B1Ci1D: £BAA:1= £BAD = £DAA1=60°, AB=AA1=AD=1.

Boruucnure qunsl BektopoB AC1 u BD1.

Kpumepuu oyenueanua KonmpoavHoi padomol:
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OrneHka 5 «OTJIMYHO» CTaBUTCS, €CIM BBITIOJHEHAa BEPHO BCsl KOHTpPOJIbHas paboTa, T.e.
oOydaromuiicss BnajgeeT (GopMmynamMu mapaieTbHOTO MEePeHOca, KOOPAUHAT CEPEeIUHbBI OTPe3Ka.
Kontponbnas pabGota odopmiieHa TIpaMOTHO, C BEPHBIM HCIIOJIB30BAaHUEM TEPMHUHOB U
0003HaYCHHIA, TTPH 3TOM - MOTYT OBITh JOMYIICHBI HE3HAYUTEIHHBIC MMOTPEIIHOCTH, KOTOPHIE B
11€JIOM HE BJIMSIFOT Ha XOJ] PEIICHUS U Ha OTBET.

Onenka 4 «xXopomio» CTaBUTCS, €ciau CTyAeHT BbimoiHua 80% wunu pemieHa Bes
KOHTpOJIbHasi paboTa, HO JOIMYIIEHO HEOONbIIOe KOJMYECTBO OIMMOOK TIpH YKa3aHUU
TEOPETUIECKHX (DAaKTOB, WIIM MIPOIYIIEH OJIUH M3 3TAMOB PEUICHUS 3a/1a4.

Onenka 3 «yJI0BJIETBOPUTEIBHO» CTAaBUTCS, €CIU CTYAEHT BbIOJHMI Oosee 50%
3a/IaHUIl KOHTPOJIbHOU paboThl. [loka3aHo 3HaHME TONBKO OCHOBHOI'O MaTepHalia, HO HE J0
KOHIIa YCBOGHBI (DOPMYJIBI BBIYMCIICHHS 00bEMOB U IIJIOIIA/IEH MOBEPXHOCTH MHOTOTPAHHUKOB U
Ten BpamieHus. HemocTarodHo NpaBHILHO NPUMEHSET OCHOBHBIC TEOPETHUYECKHE (aKTHI,
MTOJIOXKEHUS, JOMMYCKAET ONMIMOKN ITPH H300paKEHUHW MHOTOTIPAHHUKOB WJIM TEJ BPAIICHHUS.

OneHka 2 «Hey/I0BJIETBOPUTEIBHO» CTABUTCS, €CIH CTYACHT BhIMOMHWI 50% U MeHee
50% KOHTpOJBHOW pabOThl, HE 3HAET 3HAUUTENIBHOW 4YacTH MarTepuala, JOIyCKaeT
CYILIECTBEHHBIC OMIMOKH, C 3aTPYTHEHUSIMH BBITOJTHSIET YEPTEK.
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